The relative immunodominance of individual epitopes is unknown. To test how variability in the relative immunodominance influences the antigenic map, we used a random weighting for each epitope by sampling from a (truncated) normal distribution with unit mean and five different standard deviations (σ), and compared weighted and unweighted distances. Even for large variability (σ = 0.5) we obtain only a small difference between weighted and unweighted distances (mean absolute error (MAE) = 0.011). This indicates that without knowing the exact relative immunodominance of the epitopes, the overall evolutionary pattern is accurately obtained using unweighted distances. We find a decrease in the number of predicted epitopes for the full HLA spectrum, indicating that a decreasing trend exists for HLA alleles with distinct binding motifs. The dendrogram (left)
is based on Jaccard distances between HLA-B alleles using the 5% top binders in NP of H3N2
viruses. For each HLA allele the change in the number of predicted epitopes (top 5%) in H3N2 in the period 1968-2015 is indicated on the right. We labeled the 7 HLA-B supertype representatives, and set the cluster threshold such that no two supertype representative are in the same cluster. The dendrogram is constructed using the UPGMA algorithm.
Aggregating the proteins NP, M1, and PB1 that cover most empirical epitopes (Fig. 2b) , we find a small decrease in the number of strongly binding peptides for most HLA-B alleles in the subtypes H3N2 (P = 0.069; mean changeμ = -3.6% (95% CI:-7.5%,0.3%) over the study period). We find no decreasing trend in H1N1 and H2N2, probably because the latter subtype only circulated for a decade and because H1N1 evolves slower (Fig. 2) . The top 5% best binding peptides (relative to the default netMHCpan reference data set) is shown in a bar plot. Fitted Gaussian curves belong to the thresholds ≤5%, ≤10% (top binders), and ≥50% (weak binders). We performed the predictions using all viruses of H1N1, H2N2, and H3N2 in the periods 1977-2008, 1957-1968, and 1968-2015 .
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